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DETAILED ACTION 
Specification 

1 . The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Objections 

2. Claim 16 is objected to because of the following informalities: In claim 16, on the 
third line it is believed that the word "or" should be "of. For the purposes of further 
examination it will be interpreted as such. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claim 29 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. 
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The specification does not enable "wherein the probability of a double failure of both a 
processing assembly in the first set and a processing assembly in the second set within 
a given period of time is less than the probability of a double failure of two processing 
assemblies in the first set or the probability of a double failure of two processing 
assemblies in the second set within the same period of time". 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-21, 27-40, 49, 57, and 58 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yanai et al., U.S. Patent 5,544,347, hereinafter referred to as 
"Yanai", in view of Morris, U.S. Patent 6,654,862. 

7. Referring to claim 1 , Yanai teaches a disk mirroring system with two data storage 
systems each attached to there own host, this is interpreted as a disk mirroring 
apparatus comprising two or more processing assemblies (See Fig. 1 and Col. 2, lines 
35-47). Yanai teaches a host attached to the data storage system which contains a 
controller, this is interpreted as a processing unit, further comprising one or more 
general purpose processors, a memory, one or more disk controllers and a network 
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interface (See Fig. 1, and Col. 4, lines 6-20). Yanai discloses the data storage system 
containing disk drives, this is interpreted as a disk coupled to the processing unit (See 
Fig. 1, and Col. 4, lines 17-20). 

Yanai does not teach the storage of disk being logically divided into at least two 
data segments, wherein a first data segment of a first disk in a first processing assembly 
is mirrored by a secondary data segment of a second disk in a second processing 
assembly, however Yanai does teach the data storage system containing a primary 
volume and a secondary volume, the secondary volume being a copy of the other 
storage systems primary volume, across a plurality of storage devices (See Fig. 1 , and 
Col. 5, lines 10-30) and Yanai also teaches a desire to keep the cost of the system 
lower (See Col. 3, lines 41-43). Morris teaches storage subsystem that divides mirrored 
disks into at least two extents for storing primary and copies, where the copy is stored 
on the other disk (See Fig. 5, Col. 2, lines 40-46 and Col. 3, lines 5-12). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine mirroring storage system of Yanai with the shared mirroring of 
disks of Morris. This would have been obvious to one of ordinary skill in the art at the 
time of the invention to do because it provides a more effective use of disk-storage 
capacity at significant cost-saving (See Morris, Col. 4, lines 48-51). 

8. Referring to claim 2, Yanai and Morris disclose all the limitations (See rejection of 
claim 1) including in which the processing assemblies further comprise additional disks 
coupled to the processing unit of the processing assembly, each disk logically divided 
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into at least two segments, wherein a first data segment of each of the plurality of 
additional disks in a first processing assembly is mirrored by a secondary data segment 
of one of the plurality of additional disks in a second processing assembly. Morris 
teaches each disk having primary data stored on first disk in a first section and a backup 
stored on another disk in a second section for every disk (See Fig. 5 and Col. 3, lines 5- 
12). 



9. Referring to claim 3, Yanai and Morris teach all the limitations (See rejection of 
claim 1) including in which the disk is logically divided into at least three data segments, 
wherein data in a third data segment is not mirrored. Yanai teaches the storage devices 
containing a local volume for data that is only accessed locally (See Col. 5, lines 31-34). 

10. Referring to claim 4, Yanai and Morris disclose all the limitations (See rejection of 
claim 3) including in which a choice can be made about whether a new data item is to 
be mirrored or not mirrored by specifying whether the new data item is to be stored in 
first data segment or a third segment. Yanai teaches the storage devices having a 
primary volume that is copied to the second volume of another storage device and a 
third volume for data that is only accessed locally (See Col. 5, lines 10-34). 

1 1 . Referring to claim 5, Yanai and Morris teach all the limitations (See rejection of 
claim 1 ) including a plurality of host computers that request modifications to data stored 
on the disk of a processing assembly by communicating with the processing unit of the 
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processing assembly via its network interface. Yanai teaches multiple host 
communicatively coupled to the system (See Fig. 1 and Col. 4, lines 6-11). 

12. Referring to claim 6, Yanai and Morris disclose all the limitations (See rejection of 
claim 5) including wherein the modification requested by one of the host computers on 
the disk of a first processing assembly are also automatically performed on the disk of a 
second processing assembly, without intervention from the host computer. Yanai 
discloses real-time copying of data to the secondary data storage which is performed 
automatically and is transparent to the host (See Col. 6, lines 38-41 ). 

13. Referring to claim 7, Yanai and Morris teach all the limitations (See rejection of 
claim 6) including wherein the processing assembly stores the data requested by the 
host computer in the first data segment of its disk and forwards the data to the 
processing unit of the second processing assembly to mirror the data on the secondary 
data segment of its disk. Yanai teaches the primary data storage controlling the 
copying of data to the secondary data storage system to which is communicatively 
coupled (See Fig. 1 and Col. 6, lines 38-41 ). Morris teaches the system being a 
database management system (See Col. 4, lines 23-25). 

14. Referring to claim 8, Yanai and Morris disclose all the limitations (See rejection of 
claim 7) including wherein the processing unit of the second processing assembly 
receives the data that was forwarded by the processing unit of the first processing 
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assembly, and writes the data to the secondary data segment of its disk. Yanai 
discloses the data copied into the secondary volume of the secondary data storage after 
the primary data storage transfer it (See Fig. 1 and Col. 5, lines 23-30 and Col. 6, lines 
38-41). 

15. Referring to claim 9, Yanai and Morris teach all the limitations (See rejection of 
claim 1 ) including a mirror manager that manages mirroring of a block of data in the first 
segment of its disk into the secondary data segment of the disk of a second processing 
assembly. Yanai teaches the primary data storage system controlling the copying to the 
secondary storage (See Fig. 1 and Col. 6, lines 38-41). 

16. Referring to claim 10, Yanai and Morris disclose all the limitations (See rejection 
of claim 9) including wherein the mirror manager manages mirroring of one or more 
database records in the first data segment of its disk into the secondary segment of the 
disk of a second processing assembly. Yanai teaches the primary data storage system 
controlling the copying of data to the secondary data storage system where the data is 
stored in the secondary volume (See Fig. 1 and Col. 5, lines 23-30 and Col. 6, lines 38- 
41). 

1 7. Referring to claim 1 1 , Yanai and Morris disclose all the limitations (See rejection 
of claim 9) including wherein the mirror manager operates autonomously from any host 
computer. Yanai discloses real-time copying of data to the secondary data storage 
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which is performed automatically and is transparent to the host (See Col. 6, lines 38- 
41). 

18. Referring to claim 12, Yanai and Morris teach all the limitations (See rejection of 
claim 7) including wherein the processing unit of the second processing assembly may 
defer writing data to the secondary data segment of its disk unit it receives a commit 
command. Yanai teaches a second mode for copying which is asynchronous and waits 
for i/o completion signal (See Col. 6, lines 16-37). 

19. Referring to claim 13, Yanai and Morris disclose all the limitations (See rejection 
of claim 1 ) including a storage manager, wherein the storage manager assigns logical 
block which map to disk tracks having the fastest data transfer time to the first data 
segment of its disk and also assigns logical blocks which map to disk tracks having a 
slower data transfer time to the secondary data segment of its disk. Morris teaches 
using a "short-stroking" that confines data to the outer tracks to reduce distance traveled 
by the mechanical arm ad reduce average seek time (See Col. 1 , lines 25-32 and Col. 

3, lines 24-27). 

20. Referring to clam 14, Yanai and Morris disclose all the limitations (See rejection 
of claim 13) including wherein the assignment of blocks to segments is made once by 
the storage manager when the processing assembly is first made available for use. 
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Morris discloses allocating the data without any information about the data to be stored 
(See CoL 3, lines 33-43). 

21. Referring to claim 15, Yanai and Morris teach all the limitations (See rejection of 
claim 13) including wherein the assignment of blocks to segments made by the storage 
manager may occur dynamically in response to data storage requests, such that blocks 
are allocated in the first data segment in response to a request to store data in the first 
data segment and blocks are allocated in the secondary data segment in response to a 
request to store a mirror copy of the data in the secondary data segment. Morris 
discloses allocating the data with knowledge of the characteristics of the data to be 
stored and thus allocates accordingly (See CoL 3, lines 33-43). 

22. Referring to claim 16, Yanai and Morris teach all the limitations (See rejection of 
claim 1 ) including wherein the secondary data segment of the disk of the second 
processing assembly is a logical mirror of the first data segment of the disk of the first 
processing assembly. Morris teaches that the copies are mirror copies but are stored at 
different relative positions (See Col. 3, lines 9-13). 

23. Referring to claim 17, Yanai and Morris disclose all the limitations (See rejection 
of claim 1 ) including a system manager, wherein the system manger controls the 
distribution map so as to evenly distribute data between the disks. Morris teaches the 
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system spreading the primary and mirror extents evenly among the disks (See Col. 4, 
lines 60-64). 

24. Referring to claim 18, Yanai and Morris teach all the limitations (See rejection of 
claim 17) including wherein the system manager runs on a plurality of host computers. 
Yanai teaches multiple hosts connected to the system (See Fig. 1). 

25. Referring to claim 19, Yanai and Morris disclose all the limitations (See rejection 
of claim 1 ) including wherein a first segment of the disk of the second processing 
assembly is mirrored in a secondary data segment of the disk of the first processing 
assembly. Morris teaches each disk having primary data stored on the disk in a first 
section and a backup stored on another disk in a second section for every disk (See 
Fig. 5 and Col. 3, lines 5-12). 

26. Referring to claim 20, Yanai and Morris disclose all the limitations (See rejection 
of claim 1 ) including wherein a first segment of the disk of the second processing 
assembly is mirrored in a secondary data segment of disk of a third processing 
assembly. Morris teaches each disk having primary data stored on first disk in a first 
section and a backup stored on another disk in a second section for every disk (See 
Fig. 5 and Col. 3, lines 5-12). Morris also teaches the system including more than two 
disks (See Col. 5, lines 5-7). 
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27. Referring to claim 21, Yanai and Morris teach all the limitations (See rejection of 
claim 1 ) including wherein the first data segment of the disk of the first processing 
assembly is mirrored in secondary data segments of the disks of two or more 
processing assemblies. Morris teaches more than one mirror extent and spreading 
them evenly among the disks in the mirrored set (See Col. 4, lines 60-64). 

28. Referring to claim 27, Yanai and Morris disclose all the limitations (See rejection 
of claim 1 ) including wherein the plurality of processing assemblies is subdivided into at 
least two sets. Yanai teaches the primary and the secondary storage system being 
removed geographically from each other (See Col. 4, lines 66-67). 

29. Referring to claim 28, Yanai and Morris teach all the limitations (See rejection of 
claim 27) including wherein the first segments of disks in a first set of processing 
assemblies are mirrored in secondary data segments of disks in a secondary set of 
processing assemblies, and wherein first data segments of the disks in the second set 
of processing assemblies are mirrored in secondary data segments of the disks in the 
first set of processing assemblies. Yanai teaches the primary storage system storing its 
backup copy in the secondary data storage system (See Col. 2, lines 35-47). 

30. Referring to claim 29, Yanai and Morris teach all the limitations (See rejection of 
claim 28) including wherein the probability of a double failure of both a processing 
assembly in the first set and a processing assembly in the second set within a given 
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period of time is less than the probability of a double failure of two processing 
assemblies in the first set or the probability of a double failure of two processing 
assemblies in the second set within the same period of time. Yanai teaches the two 
systems being geographically removed from each other so that in the event of a 
disaster complete data recovery is possible since only one site will be affected and not 
both (See CoL 5, lines 1-10). 

31 . Referring to claim 30 Yanai and Morris disclose all the limitations (See rejection 
of claim 30) including wherein the processing assemblies in the different sets are 
powered separately. Yanai discloses the two system geographically removed from 
each other, thus each system must have their own power supply (See CoL 5, lines 1- 
10). 



32. Referring to claim 31 , Yanai and Morris teach all the limitations (See rejection of 
claim 28) including wherein each set of processing assemblies is served by a separate 
network switch to which the network interfaces of the processing units of the processing 
assemblies in that set are coupled. Yanai teaches the storage systems each having 
their own connection to the hosts (See Fig. 1 ). 



33. Referring to claim 32, Yanai teaches a method for a disk mirroring system with 
two data storage systems each attached to there own host, this is interpreted as a 
method for disk mirroring in a system of multiple disks coupled to multiple processing 
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units (See Fig. 1 and Col. 2, lines 35-47). Yanai teaches hosts attached to the data 
storage systems which contains a controller (See Fig. 1 , and Col. 4, lines 6-20). Yanai 
discloses the data storage system containing disk drives (See Fig. 1, and Col. 4, lines 
17-20). Yanai also teaches a primary volume on a primary data storage system and a 
secondary copy volume being a copy of on the secondary storage system, this is 
interpreted as writing, by a first processing unit, the first data to a second processing 
unit and forwarding, by the first processing unit, the first data to a second processing 
unit (See Fig. 1, and Col. 5, lines 10-30). 

Yanai does not teach writing, by the second processing unit, the first data to a 
secondary segment of a second disk coupled to the second processing unit, however 
Yanai does teach the data storage system containing a primary volume and a 
secondary volume, the secondary volume being a copy of the other storage systems 
primary volume, across a plurality of storage devices (See Fig. 1, and Col. 5, lines 10- 
30) and Yanai also teaches a desire to keep the cost of the system lower (See Col. 3, 
lines 41-43). Morris teaches storage subsystem that divides mirrored disks into at least 
two extents for storing primary and copies, where the copy is stored on the other disk 
(See Fig. 5, Col. 2, lines 40^46 and Col. 3, lines 5-12). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine mirroring storage system of Yanai with the shared mirroring of 
disks of Morris. This would have been obvious to one of ordinary skill in the art at the 
time of the invention to do because it provides a more effective use of disk-storage 
capacity at significant cost-saving (See Morris, Col. 4, lines 48-51). 
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34. Referring to claim 33, Yanai and Morris disclose all the limitations (See rejection 
of claim 1) including writing, by the second processing unit, second data to a first 
segment of the disk coupled to the second processing unit, forwarding, by the second 
processing unit, the second data to an other processing unit, and writing, by the other 
processing unit, the second data to a secondary segment of a disk coupled to the other 
processing unit. Morris teaches each disk having primary data stored on the disk in a 
first section and a backup stored on another disk in a second section for every disk (See 
Fig. 5 and Col. 3, lines 5-12). 

35. Referring to claim 34, Yanai and Morris teach all the limitations (See rejection of 
claim 32) including wherein mirroring is performed by the multiple processing units 
under direction of a mirror manager. Yanai teaches the primary data storage system 
controlling the copying to the secondary storage (See Fig. 1 and Col. 6, lines 38-41). 

36. Referring to claim 35, Yanai and Morris disclose all the limitations (See rejection 
of claim 32) including assigning, by a storage manager, logical blocks which map to disk 
tracks having the fastest data transfer time to the first segment of the first disk; and 
assigning, by the storage manager, logical blocks which map to disk tracks having a 
slower data transfer time to the secondary segment of the first disk. Morris teaches 
using a "short-stroking" that confines data to the outer tracks to reduce distance traveled 
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by the mechanical arm ad reduce average seek time (See Col. 1 , lines 25-32 and Col. 
3, lines 24-27). 

37. Referring to claim 36, Yanai and Morris teach all the limitations (See rejection of 
claim 32) including wherein the secondary segment of the second disk is a logical mirror 
of the first data segment of the first disk. Morris teaches that the copies are mirror 
copies but are stored at different relative positions (See Col. 3, lines 9-13). 

38. Referring to claim 37, Yanai and Morris disclose all the limitations (See rejection 
of claim 32) including distributing, by a system manager, data between disks. Morris 
teaches the system spreading the primary and mirror extents evenly among the disks 
(See Col. 4, lines 60-64). 

39. Referring to claim 38, Yanai and Morris teach all the limitations (See rejection of 
claim 37) including wherein the step of distributing data comprises reassigning blocks in 
a distribution map. Yanai teaches maintaining a list or index of the data in the storage 
system (See Col. 7, lines 32-42). 

40. Referring to claim 39, Yanai and Morris disclose all the limitations (See rejection 
of claim 37) including wherein the step of distributing data between disks is performed in 
case of a fail-over Yanai discloses having the primary and secondary copies in case of 
a failure (See Col. 4, line 66 to Col. 5, line 10). 
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41. Referring to claim 40, Yanai and Morris disclose all the limitations (See rejection 
of claim 32) including forwarding, by the first processing unit, the first data to a third 
processing unit and writing, by the third processing unit, the first data to a secondary 
segment of a disk coupled to the third processing unit. Morris teaches each disk having 
primary data stored on first disk in a first section and a backup stored on another disk in 
a second section for every disk (See Fig. 5 and Col. 3, lines 5-12). Morris also teaches 
the system including more than two disks (See Col. 5, lines 5-7). 

42. Referring to claim 49, Yanai and Morris disclose all the limitations (See rejection 
of claim 32) including subdividing the plurality of disks into at least two sets of disks, 
wherein first segments of disks in a first set of disks are mirrored in secondary 
segments of disks in a second set of disks, and wherein first segments of the disks in 
the second set of disks are mirrored in secondary segments of the disks in the first set 
of disks. Yanai teaches the primary and the secondary storage system being removed 
geographically from each other (See Col. 4, lines 66-67). Yanai teaches the primary 
storage system storing its backup copy in the secondary data storage system (See Col. 
2, lines 35-47). 

43. Referring to claim 57, Yanai teaches a method for disk mirroring system with two 
data storage systems each attached to there own host that allows for failover, this is 
interpreted as a method for fail-over processing in a system of multiple disks coupled to 
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multiple processing units (See Fig. 1, Col. 2, lines 35-47, and Col. 6, lines 46-51). 
Yanai teaches hosts attached to mirrored data storage systems which uses a primary 
and second volume, this is interpreted as maintaining by a first and second processing 
unit a mirror of a first disk in a second disk (See Fig. 1 , and Col. 4, lines 6-20). Yanai 
also discloses in the failure of the primary the secondary data storage can be used in its 
place and Yanai teaches maintaining a list or index of the data in the storage system, 
this is interpreted as swapping, in case of a failure of the first disk or the first processing 
unit, data in a distribution map pointing to the first disk and the second disk and 
responding, by the second processing unit, to commands directed to data stored on the 
first disk using data stored on the second disk (See Col. 6, lines 46-51 and Col. 7, lines 
32-42). 

Yanai does not teach the storage of disk being divided into at least two data 
segments, wherein a first data segment of a first disk in a first processing assembly is 
mirrored by a secondary data segment of a second disk in a second processing 
assembly, however Yanai does teach the data storage system containing a primary 
volume and a secondary volume, the secondary volume being a copy of the other 
storage systems primary volume, across a plurality of storage devices (See Fig. 1, and 
Col. 5, lines 10-30) and Yanai also teaches a desire to keep the cost of the system 
lower (See Col. 3, lines 41-43). Morris teaches storage subsystem that divides mirrored 
disks into at least two extents for storing primary and copies, where the copy is stored 
on the other disk (See Fig. 5, Col. 2, lines 40-46 and Col. 3, lines 5-12). 
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it would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine mirroring storage system of Yanai with the shared mirroring of 
disks of Morris. This would have been obvious to one of ordinary skill in the art at the 
time of the invention to do because it provides a more effective use of disk-storage 
capacity at significant cost-saving (See Morris, Col. 4, lines 48-51). 

44. Referring to Claim 58, Yanai and Morris teach all the limitations (See rejection of 
claim 57) including wherein command directed to data stored on first segments of the 
multiple disks are broadcast to the multiple processing units. Yanai teaches using a 
primary data storage system and in the event of an outage of the primary data storage 
system then using a the secondary data storage system(See Col. 6, lines 46-51). 

45. Claims 22-24, 41-46, 50, 51, 60, and 63 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Yanai and Morris in view of Jones et al., U.S. Patent App. Pub. 
2002/0156971, hereinafter referred to as "Jones". 

46. Referring to claim 22, Yanai and Morris teach all the limitations (See rejection of 
claim 1 ) except a spare processing assembly is activated by a system manager upon 
detecting failure of the disk or the processing unit of one of the plurality of processing 
assemblies, however Yanai and Morris do teach mirroring of data which is used for data 
recovery (See Yanai, Col. 5, lines 3-10). Jones teaches RAID system that is a hybrid of 
mirroring and striping, and a failed drive is replaced with a new drive (See page 2, 
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paragraph 0025). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the spare drive of Jones with the mirroring system of 
Yanai and Morris. This would have been obvious to one of ordinary skill in the art at the 
time of the invention to do because in the event of a failure of a drive in the mirror 
system it allows the system to be rebuilt to recover the data (See Jones, page 2, 
paragraph 0025). 

47. Referring to claim 23, Yanai, Morris, and Jones disclose all the limitations (See 
rejection of claim 22) including a second processing unit transmits to the processing unit 
of the processing assembly data stored in a secondary data segment of the disk 
coupled to the second processing unit, this secondary data segment having been a 
mirror of a first data segment of the disk of the failed processing assembly; and the 
processing unit of the spare processing assembly stored the data it receives from the 
second processing unit in the first data segment of the disk of the spare processing 
assembly. Jones teaches the new drive replacing the failed drive and having the lost 
data automatically rebuilt on it (See Jones, page 2, paragraph 0025). 

48. Referring to claim 24, Yanai, Morris, and Jones teach all the limitations (See 
rejection of claim 22) including a processing unit of a first processing assembly 
transmits to the processing unit of the spare processing assembly the data store in a 
first data segment of the disk coupled to the first processing unit, this first data segment 
having been mirrored by the secondary data segment of the disk of the failed 
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processing assembly; and the processing unit of the spare processing assembly stores 
the data it receives from the first processing unit in the secondary data segment of the 
disk of the spare processing assembly. Jones teaches the new drive replacing the 
failed drive and having the lost data automatically rebuilt on it (See Jones, page 2, 
paragraph 0025). 

49. Referring to claim 41, Yanai and Morris teach all the limitations (See rejection of 
claim 32) except rebuilding, incase of a processing unit failure, data on a disk 
associated with the failed processing unit using a spare processing unit, however Yanai 
and Morris do teach mirroring of data which is used for data recovery (See Yanai, Col. 
5, lines 3-10). Jones teaches RAID system that is a hybrid of mirroring and striping, and 
a failed drive is replaced with a new drive the lost data is rebuilt (See page 2, paragraph 
0025). It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the spare drive of Jones with the mirroring system of Yanai and 
Morris. This would have been obvious to one of ordinary skill in the art at the time of the 
invention to do because in the event of a failure of a drive in the mirror system it allows 
the system to be rebuilt to recover the data (See Jones, page 2, paragraph 0025). 

50. Referring to claim 42 Yanai, Morris, and Jones disclose all the limitations (See 
rejection of claim 41) including wherein the step of rebuilding further comprises 
rebuilding data stored on a first segment of the disk coupled to the failed processing 
unit, using a secondary data segment corresponding to the first data segment of the 
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disk coupled to the failed processing unit. Jones teaches the new drive replacing the 
failed drive and having the lost data automatically rebuilt on it (See Jones, page 2, 
paragraph 0025). 

51 . Referring to claim 43, Yanai, Morris, and Jones teach all the limitations (See 
rejection of claim 41 ) including wherein the step of rebuilding further comprises 
rebuilding data stored on a secondary segment of the disk coupled to the failed 
processing unit using a primary data segment corresponding to the secondary data 
segment of the disk coupled to the failed processing unit. Jones teaches the new drive 
replacing the failed drive and having the lost data automatically rebuilt on it (See Jones, 
page 2, paragraph 0025). 

52. Referring to claim 44, Yanai and Morris teach all the limitations (See rejection of 
claim 32) except rebuilding, in case of a disk failure, data on a spare disk, however 
Yanai and Morris do teach mirroring of data which is used for data recovery (See Yanai, 
Col. 5, lines 3-10). Jones teaches RAID system that is a hybrid of mirroring and 
striping, and a failed drive is replaced with a new drive the lost data is rebuilt (See page 
2, paragraph 0025). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the spare drive of Jones with the mirroring system of 
Yanai and Morris. This would have been obvious to one of ordinary skill in the art at the 
time of the invention to do because in the event of a failure of a drive in the mirror 



Application/Control Number: 10/667,127 
Art Unit: 2113 



Page 22 



system it allows the system to be rebuilt to recover the data (See Jones, page 2, 
paragraph 0025). 

53. Referring to claim 45 Yanai, Morris, and Jones disclose all the limitations (See 
rejection of claim 44) including wherein the step of rebuilding further comprises 
rebuilding data on a first segment of the spare disk using a secondary data segment 
corresponding to the first data segment of the failed disk. Jones teaches the new drive 
replacing the failed drive and having the lost data automatically rebuilt on it (See Jones, 
page 2, paragraph 0025). 

54. Referring to claim 46, Yanai, Morris, and Jones teach all the limitations (See 
rejection of claim 45) including wherein the step of rebuilding further comprises 
rebuilding data on a secondary segment of the spare disk using a first data segment 
corresponding to the secondary data segment of the failed disk. Jones teaches the new 
drive replacing the failed drive and having the lost data automatically rebuilt on it (See 
Jones, page 2, paragraph 0025). 

55. Referring to claim 50, Yanai and Morris teach all the limitations (See rejection of 
claim 32) except rebuilding, in case of a sector failure on the first segment of the first 
disk, the failed sector using a corresponding sector on the secondary segment of the 
second disk, however Yanai and Morris do teach mirroring of data which is used for 
data recovery (See Yanai, Col. 5, lines 3-10). Jones teaches RAID system that is a 
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hybrid of mirroring and striping, and a failed drive is replaced with a new drive and 
having the lost data automatically rebuilt on it (See page 2, paragraph 0025). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
combine the spare drive of Jones with the mirroring system of Yanai and Morris. This 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
do because in the event of a failure of a drive in the mirror system it allows the system 
to be rebuilt to recover the data (See Jones, page 2, paragraph 0025). 

56. Referring to claim 51 , Yanai and Morris teach all the limitations (See rejection of 
claim 32) except rebuilding, in case of a sector failure on the secondary segment of the 
second disk, the failed sector using a corresponding sector on the first segment of the 
first disk, however Yanai and Morris do teach mirroring of data which is used for data 
recovery (See Yanai, Col. 5, lines 3-10). Jones teaches RAID system that is a hybrid of 
mirroring and striping, and a failed drive is replaced with a new drive and having the lost 
data automatically rebuilt on it (See page 2, paragraph 0025). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to combine the 
spare drive of Jones with the mirroring system of Yanai and Morris. This would have 
been obvious to one of ordinary skill in the art at the time of the invention to do because 
in the event of a failure of a drive in the mirror system it allows the system to be rebuilt 
to recover the data (See Jones, page 2, paragraph 0025). 
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57. Referring to claim 60, Yanai teaches a method for a disk mirroring system with 
two data storage systems each attached to there own host (See Fig. 1 and Col. 2, lines 
35-47). Yanai teaches hosts attached to the data storage systems which contains a 
controller (See Fig. 1 , and Col. 4, lines 6-20). Yanai discloses the data storage system 
containing disk drives (See Fig. 1, and Col. 4, lines 17-20). Yanai also teaches a 
primary volume on a primary data storage system and a secondary copy volume being 
a copy of on the secondary storage system (See Fig. 1, and Col. 5, lines 10-30). 

Yanai does not teach the disks containing a first segment for data and secondary 
segment for mirrored data of another disk, however Yanai does teach the data storage 
system containing a primary volume and a secondary volume, the secondary volume 
being a copy of the other storage systems primary volume, across a plurality of storage 
devices (See Fig. 1 , and Col. 5, lines 10-30) and Yanai also teaches a desire to keep 
the cost of the system lower (See Col. 3, lines 41-43). Yanai also does not teach 
rebuilding, incase of a disk failure, data on a disk associated with the failed processing 
unit using a spare processing unit, however Yanai and Morris do teach mirroring of data 
which is used for data recovery (See Yanai, Col. 5, lines 3-10). 

Morris teaches storage subsystem that divides mirrored disks into at least two 
extents for storing primary and copies, where the copy is stored on the other disk (See 
Fig. 5, Col. 2, lines 40-46 and Col. 3, lines 5-12). Jones teaches RAID system that is a 
hybrid of mirroring and striping, and a failed drive is replaced with a new drive the lost 
data is rebuilt (See page 2, paragraph 0025). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine mirroring storage system of Yanai with the shared mirroring of 
disks of Morris and the spare drive of Jones. This would have been obvious to one of 
ordinary skill in the art at the time of the invention to do because it provides a more 
effective use of disk-storage capacity at significant cost-saving (See Morris, Col. 4, lines 
48-51 ) and because in the event of a failure of a drive in the mirror system it allows the 
system to be rebuilt to recover the data (See Jones, page 2, paragraph 0025). 

58. Referring to claim 63, Yanai teaches a method for a disk mirroring system with 
two data storage systems each attached to there own host (See Fig. 1 and Col. 2, lines 
35-47). Yanai teaches hosts attached to the data storage systems which contains a 
controller (See Fig. 1, and Col. 4, lines 6-20). Yanai discloses the data storage system 
containing disk drives (See Fig. 1, and Col. 4, lines 17-20). Yanai also teaches a 
primary volume on a primary data storage system and a secondary copy vplume being 
a copy of on the secondary storage system (See Fig. 1, and Col. 5, lines 10-30). 

Yanai does not teach the disks containing a first segment for data and secondary 
segment for mirrored data of another disk, however Yanai does teach the data storage 
system containing a primary volume and a secondary volume, the secondary volume 
being a copy of the other storage systems primary volume, across a plurality of storage 
devices (See Fig. 1 , and Col. 5, lines 10-30) and Yanai also teaches a desire to keep 
the cost of the system lower (See Col. 3, lines 41-43). Yanai also does not teach 
rebuilding, incase of a processing unit failure, data on a disk associated with the failed 
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processing unit using a spare processing unit, however Yanai and Morris do teach 
mirroring of data which is used for data recovery (See Yanai, Col. 5, lines 3-10). 

Morris teaches storage subsystem that divides mirrored disks into at least two 
extents for storing primary and copies, where the copy is stored on the other disk (See 
Fig. 5, Col. 2, lines 40-46 and Col. 3, lines 5-12). Jones teaches RAID system that is a 
hybrid of mirroring and striping, and a failed drive is replaced with a new drive the lost 
data is rebuilt (See page 2, paragraph 0025). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine mirroring storage system of Yanai with the shared mirroring of 
disks of Morris and the spare drive of Jones. This would have been obvious to one of 
ordinary skill in the art at the time of the invention to do because it provides a more 
effective use of disk-storage capacity at significant cost-saving (See Morris, Col. 4, lines 
48-51 ) and because in the event of a failure of a drive in the mirror system it allows the 
system to be rebuilt to recover the data (See Jones, page 2, paragraph 0025). 

Allowable Subject Matter 

59. Claims 25, 26, 47, 48, 52-56, 59, 61 , and 62 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 



Conclusion 
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60. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following are other closely related mirroring systems. 

U.S. Patent 6,681,290 to Brower, Jr. et al. 
U.S. Patent App. Pub. 2001/0051955 to Wong 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph D. Manoskey whose telephone number is (571) 
272-3648. The examiner can normally be reached on Mon.-Fri. (7:30am to 4pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Beausoliel can be reached on (571 ) 272-3645. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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